CHAPTER 8
REQUIREMENTS FOR STABILITY OF GRAVITY DAMS

1. Causes of Failure. There are two direct ways in which a gravity dam
may fail:

1.  By sliding (a) on a horizontal or nearly horizontal joint above the foun-
dation, (6) on the foundation, or (c) on a horizontal or nearly horizontal seam
in the foundation.

2.  By overturning on a horizontal joint (a) within the dam, (6) at the base,
or (c) at a plane below the base.

The direct cause of sliding is the presence of horizontal forces greater than
the combined shearing resistance of the joint or base and the static friction
induced by the vertical forces.

The direct cause of pure overturning, not preceded by some other type of
failure, if tension is ignored, is the presence of horizontal forces great enough
in comparison with the vertical forces to cause the resultant of all forces act-
ing on the dam above any horizontal plane, including uplift, to pass outside
of the limits of the dam.

As the resultant approaches the face, the compressive stresses increase
rapidly, hence overturning would be preceded and accelerated by a compres-
sion failure. In fact, a dam with the resultant well inside the joint may over-
turn if the toe of the dam fails by crushing or other causes so as to reduce the
effective length of the joint or base sufficiently to cause the resultant to pass
outside.

A dam may start to overturn but finally fail by sliding. If the resultant
passes appreciably outside the middle third (or kern, if the base is of irregular
form), a horizontal tension crack may occur, which reduces the shearing
strength of the joint or base. Also, the admission of headwater pressure to
the fissure increases the uplift, reducing the net reaction, and the frictional
resistance to horizontal motion. As a result, sliding may occur.

The area of the foundation being of great extent, stability below the base
is usually assured. Failures have resulted, however, from erosion of the
foundation by water spilling over the crest. In this event, the dam may be-
come undermined and eventually overturn, or the erosion may expose a hori-
zontal seam filled with clay or other practically frictionless material, in which
event, the supporting downstream ledge having been removed, the dam and
that portion of the foundation above the exposed seam may slide.
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